Introduction
Over the last 20 years, credit reporting agencies have started marketing credit reports to employers to use in hiring. The three largest credit reporting agencies (Experian, Equifax, and TransUnion) currently offer the service, and a 2009 survey of human resource managers at Fortune 500 companies found that 60 percent of respondents used credit reports in at least some hiring decisions (Esen, Schmit, and Victor 2012) . Additionally, a survey by the policy group Demos found that 10 percent of low-to medium-income workers claimed bad credit as a reason for being denied a job (Demos 2012) .
In response to high unemployment and worsening credit conditions during the Great Recession, lawmakers sought to limit employer credit checks at the city, state, and national levels. As of November 2018, 11 states have banned employer credit checks for at least some jobs, as seen in Figure 1 . When introducing and lobbying for these laws, lawmakers voiced concern that employer credit checks may create a poverty trap: A person with bad credit cannot find a job and therefore cannot improve her credit. However, lawmakers chose to exempt certain occupations by allowing employers to continue viewing applicant credit reports if the employee would have access to large amounts of money or sensitive information, such as Social Security numbers. We use this heterogeneity in occupational exposure to employer credit check bans to identify the effect of restricting credit information on a proxy for labor demand: posted vacancies.
We find that vacancies fall by 5.5 percent in occupations that are subject to employer credit check bans, relative to vacancies in exempt occupations in the same county and national trends for the same occupation. Vacancies also decline more in 3 counties with many subprime residents and in low-skill jobs, while hiring rates increase for those already employed, suggesting that credit reports are used as a signal to screen job applicants. Finally, occupations involving routine tasks experience larger vacancy declines than nonroutine occupations, indicating that credit reports contain more relevant information about a worker's fit in routine than in nonroutine jobs.
Our empirical framework is a triple-difference linear regression model. We identify the effect of employer credit check bans on vacancies by measuring the change in county-level vacancies for an affected occupation around the implementation of an employer credit check ban, relative to the path of vacancies for exempt occupations in the same county and vacancies for the affected occupation in other states. The strength of this model rests in the flexibility of the implied counterfactual path of vacancies predicted if the ban had not been imposed on a given county or occupation.
Our estimates identify the causal effect of employer credit check bans under the assumption that state legislators made exemptions for reasons other than the strength of labor demand for the exempt occupations. While we cannot test this assumption directly, legislators have not discussed the relative labor market conditions for specific occupations when introducing employer credit check bans.
Furthermore, exemptions appear to be made for reasons orthogonal to a given occupation's labor market at the time of the ban: States typically exempt occupations in which workers can readily embezzle from the employer, commit fraud, or steal from customers. Furthermore, we find no evidence of pre-ban divergence in vacancies between affected and exempt occupations.
We focus on vacancies for two reasons. First, they are the most direct proxy for the demand of unemployed workers. This is important because other equilibrium outcomes, such as unemployment or job-finding rates, also reflect changes in the labor supply in response to employer credit checks. Second, we find our triple-4 difference model most convincing for causal inference, and we can assign exemption status to vacancies but not to unemployment or other equilibrium outcomes. Nonetheless, we estimate difference-in-difference models using the unemployment, job-finding, and separation rates. These estimates are less precise, but are qualitatively consistent with our vacancy results: Following an employee credit check ban, states experience higher unemployment and separation rates and lower job-finding rates.
Given the number of states that have already banned employer credit checks, we believe our estimates provide a compelling reason for lawmakers to re-evaluate the efficacy of employer credit check bans. However, we are also interested in the economic mechanisms through which workers' credit histories affect labor demand, which leads us to consider county and occupational heterogeneity in the effect of bans. First, we find that vacancies fall more for affected occupations in counties with a large share of subprime residents, a finding that is consistent with credit reports being a more valuable signal when labor markets are more adversely selected.
Second, we estimate a larger decline in vacancies for occupations that employ workers with less than a college education, a finding that is consistent with employers coping with the loss of credit report information by substituting education as a signal, when such information is available. Third, we find larger vacancy declines in occupations that involve routine tasks relative to those that involve nonroutine tasks, a finding that suggests that the information provided by 1 These estimates speak to recent theoretical work on the interaction of credit and labor markets. Donaldson, Piacentino, and Thakor (Forthcoming) posit a theory in which debt overhang suppresses vacancies by raising workers' reservation wages. Most directly related to our policy-based identification strategy is Corbae and Glover (2018) , who develop a screening model in which employers use credit reports in hiring because repayment rates are positively correlated with an unobservable component of worker productivity. 5 credit reports is more relevant for routine jobs. Finally, we turn to state-level job flows to show that the job-to-job flow rate rises in industries that are affected by bans relative to those that are exempt, a finding that is also consistent with signal substitution, since current employment directly indicates the ability to do a job.
Since we are interested in the interaction of credit market information with labor demand, we naturally use data on both markets. We discuss our data in detail in Section 3, but first we review some recent literature in Section 2. A reader who already understands the data may wish to first read Section 4 for results and Section 5 for a discussion of heterogeneous effects across counties and occupations. Section 6 concludes.
Literature Review
Several studies analyze the effects of employer credit checks on labor market outcomes. To our knowledge, ours is the first to study the effect of employer credit check bans on local labor demand (i.e., job postings). We are among the first to study the effect of these laws on labor markets in general, although two recent papers by Ballance, Clifford, and Shoag (2016) and Bartik and Nelson (2016) closely related. While they consider different outcome measures and implement different empirical strategies, these studies also find that employer credit check bans have negative labor market effects on at least some workers, such as black job seekers. On the other hand, Friedberg, Hynes, and Pattison (2018) find that people reporting financial difficulties enjoy higher job-finding rates following a ban, a finding that is consistent with the law that forces employers to pool workers more. Ballance, Clifford, and Shoag (2016) estimate the effect of bans on logemployment at the census-tract level, using annual data. Substantively, our labor market estimates differ in two ways. First, we use data on vacancies, unemployment, job-finding rates, and separation rates as our labor market outcomes, rather than total employment. The ban's effect on vacancies and labor market flow rates is more salient than its effect on employment, since vacancies and labor market flow rates are directly related to an individual's probability of being employed. For example, total employment may rise if the law motivates labor force entry or immigration to the state post-ban, which is nonetheless a negative outcome for the average worker if vacancies do not rise in proportion. Second, our use of quarterly data allows for an extremely accurate coding of the date at which a ban goes into effect. Bartik and Nelson (2016) use the panel dimension of the Current Population Survey (CPS) as well as data aggregated from state unemployment insurance records to estimate the effect of employer credit check bans on individual flow rates from nonemployment to employment. They primarily focus on the average flow rates for different racial groups in the labor market and report that employer credit check bans significantly reduced job-finding rates and increased the separation rates for blacks. These results are consistent with the main findings in our paper.
Our paper is also related to several recent papers that study the interactions between the labor market and the credit markets, especially via the use of credit market information, e.g., Bos, Breza, and Liberman (2018) ; Herkenhoff (2018); 7 Herkenhoff, Phillips, and Cohen-Cole (2016); and Dobbie, et al. (2016) . The most relevant comparison is Bos, Breza, and Liberman (2018) , who study a regulatory change in Sweden that removed negative information (bankruptcy, defaults) from some borrowers' credit reports. They find that this change led to higher employment rates for the affected groups. Though the affected group is a limited segment of the population (people who previously defaulted on a pawnshop loan) in a different country (Sweden), their results confirm that credit market information can affect labor market outcomes.
In the context of American credit and labor markets, Herkenhoff, Phillips, and
Cohen-Cole (2016) and Dobbie, et al. (2016) use the removal of the individual bankruptcy flag from consumer credit report as an instrument to estimate the effect of creditworthiness on labor market outcomes. The former study finds that the removal of a bankruptcy flag affects labor supply: As credit terms improve, displaced workers take longer to find jobs and receive higher wages upon reemployment. Our estimated increase in unemployment rates is consistent with their results, though we estimate insignificant effects on earnings. Table 2 .
More than 10 percent of counties are affected by the credit check bans at the end of our sample period (out of 3,137) covering 26.5 percent of the US labor force.
A. Labor Market Data
Our principal labor market outcome is the county-level vacancy ( Specifically, our identification strategy relies on occupational heterogeneity in exposure to employer credit check bans within a given county. We assign exemption status by state and two-digit SOC code as outlined in Table 1 . 7 The resulting sample will have observations on vacancies at the county level for up to 23 different two-digit occupations. Table 2 summarizes these data on vacancies. On average, affected occupations constitute a larger sample and have consistently stayed higher than the exempt occupations in levels. Both groups of vacancies present procyclicality, experiencing substantial declines on average during the Great Recession. We also use the occupational coding of HWOL when estimating the differential effects of bans by occupational education requirements and task composition, which we discuss in each relevant section.
Our baseline estimates only identify the effect of bans on affected occupations relative to exempt occupations, but not the levels of each. In order to estimate the effects on exempt and affected occupations separately while retaining granular fixed effects, we use counties along the borders of adjacent states as one of them enacts a ban. The resulting sample contains vacancies in each occupation for each contiguous county pair in which one county eventually passes an employer credit check ban. Summary statistics for this sample are reported in Table 3 . 8 Comparing the summary statistics for exempt and affected groups in the full sample (in Table   2 ) and those in the adjacent county sample shows how similar the samples look.
We are reassured that our sample of adjacent counties resembles the nation as a whole.
We prefer vacancies as our proxy for labor demand not only because they are measured at the occupational level but also because employers control vacancies directly, making them one step of equilibrium interaction to desired labor demand.
However, we also estimate the response of other labor market variables: the unemployment, job-finding, separation, and job-to-job transition rates following a ban. For unemployment, we use county-level data reported by the Bureau of Labor Statistics' LAUS program. 9 The job-finding and separation rates are computed from CPS microdata at the state level. Since respondents in the survey are interviewed repeatedly for certain months, one can create a panel from the observed transitions of workers. 10 Finally, the job-to-job flow rate is reported at the state level by the CPS LEHD program. 8 We thank Alan Collard-Wexler for publicly posting his data set of US counties and their neighboring counties, which we used to create our contiguous county sample. Our data set for creating contiguous county pairs is available at https://sites.duke.edu/collardwexler/data/. 9 We also have county-level observations for employment and labor force through LAUS. All of these estimates for counties are produced through a statistical approach that also uses data from several sources, including the CPS, the CES program, state UI systems, and the Census Bureau's American Community Survey (ACS), to create estimates that are adjusted to the statewide measures of employment and unemployment. 10 Each respondent is interviewed for four months initially and then leaves the survey for eight months. They are interviewed again for four more months. For any given month, about 70 percent of the survey respondents are observed consecutively, allowing us to create a panel to measure 12
B. Credit Market Data
The FRBNY CCP/Equifax panel provides detailed quarterly data from Equifax on a panel of US consumers and includes Equifax risk scores (credit scores) and other data on consumer credit reports. We aggregate individual credit information to estimate the effect of the ban as a function of the subprime share within a county.
The distribution of subprime borrowers across counties and over time is found in Table 4 . For this paper, we follow the literature and assume that the critical level for being subprime is an Equifax risk score of 620.
Over the sample period we analyze, the average fraction of subprime borrowers within a county was 27 percent, declining from 29 percent to 25 percent over time.
There is substantial variation across counties in our sample: The share of 
Results
We use a county-level panel with labor market data and an individual-level credit panel to test the effects of the employer credit check bans. We primarily estimate average job-finding and separation hazards. Unfortunately, because of the size of the CPS and the number of transitions, we cannot obtain estimates for more granular levels than state. We follow Nekarda (2009) to minimize the bias induced by mobility.
13 the effect on job creation (measured by the number of help wanted ads posted online) using county-level data.
A. Effects of the Credit Check Bans on Job Posting
Our preferred empirical model is a triple-difference regression of the form:
( indicator is equal to one only for those dates when county i is subject to a ban and the "Affected" indicator is one only for occupations that are subject to the ban in county i. The parameter of interest is β and αi,o is a county-occupation fixed effect, γi,t is a county-time fixed effect (measured quarterly), and µo,t is an occupation-time fixed effect.
The coefficient of interest, β, is identified from the growth in vacancies for affected occupations around the time that a state enacts a ban, relative to exempt occupations in that state and to growth in national vacancies in the affected occupation. The estimated coefficient for vacancies is found in column (1) of Table   5 : It is statistically significant and economically large, implying a 5.5 percent decline in vacancies after the ban goes into effect.
We now explore how this relative decline arises by estimating the response of vacancies for affected and exempt occupations separately. This allows us to consider level effects on both affected and exempt occupations at the expense of dropping county-time fixed effects. However, we can still include very granular fixed effects for local labor market conditions by estimating the ban's effect using only contiguous counties along state borders, which allows us to include a countypair-by-time-by-occupation fixed effect. Specifically, we estimate the regression (2) , , , = , + , , + 1 , + 2 , * , + , , , .
14 The coefficient β1 is identified from the difference in overall vacancies in treated counties as the ban goes into effect, relative to their neighboring counties in untreated states. The coefficient β2 is then identified by the excess change in affected occupations relative to exempt occupations, again in treated states relative to their neighbors as the ban goes into effect.
Column (3) in Table 5 shows that we estimate a significantly negative β2, while β1 is insignificantly different from zero, which indicates that the entire post-ban decline in vacancies occurs in affected occupations. 11 Column (4) adds a control for a county's unemployment rate to equation (2), which captures some additional variation beyond county-pair-occupation fixed effects but the coefficients of interest are similar to column (3), both in magnitude and statistical significance.
B. Policy Endogeneity and Testing for Pre-Ban Divergence
Many legislators were concerned about weak labor markets when they proposed employer credit check bans, which raises classic endogeneity concerns if we were to estimate the effect of employer credit check bans on overall vacancies. However, legislators did not discuss relative labor market conditions to determine which types of jobs are exempt from the bans. Rather, the jobs that can continue to check applicants' credit reports are those in which employees have a greater scope for embezzlement, fraud, or theft. We therefore interpret the decline in vacancies for affected occupations relative to exempt occupations as being caused by the ban, rather than bans being imposed in response to the relative decline in vacancies for affected occupations.
12 11 Column (3) reports estimates from our triple-difference model in equation (1) using only the contiguous counties. While we lose power, the point estimate is very similar to that for the full sample of counties. 12 While we use exemption status to overcome concerns of reverse causation, we have also looked at trends in various labor market aggregates in states that pass bans relative to those that don't. The
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We would still overstate the effect of bans on vacancies if affected and exempt occupations were diverging leading up to the bans. We therefore estimate a distributed-lags specification of equation (1) that captures vacancy dynamics around the implementation of bans. This approach has been found to be especially useful for studying the effects of staggered implementation of the treatment (policy change) across different jurisdictions with a difference-in-difference identification strategy.
13
We estimate the following equation:
where the variable Bani,t-j equals one if county i implements an employer credit check ban at date t-j and zero otherwise, for j = -4 through 4, while Bani,t+5 remains equal to one for all dates more than four quarters after the ban goes into effect; the coefficients β-4 through β5 therefore identify the difference between affected and exempt occupations relative to this difference a year plus before the ban. In this regression, a pre-ban divergence in vacancies between affected and exempt occupations manifests as significantly negative values of β=4 through β0.
As reported in Table 6 and illustrated in Figure 3 , β-3 through β0 are insignificant and small, while β-4 is significantly positive: affected occupations do not have significantly fewer vacancies before the ban than do exempt occupations.
Following the ban, the coefficients become both economically and statistically negative within two quarters and remain so, even beyond a year after the ban is implemented, which is captured by the coefficient β5. The long run (beyond one states that have passed bans are somewhat better off by most measures. We present these data in Appendix A1. 13 Some examples include Mullainathan (1999 and 2003) in the context of antitakeover legislation and Meer and West (2016) in the study of minimum wage legislation.
16 year) is close to our baseline estimate and significantly negative at the 10 percent level.
C. Effects on Other Labor Market Variables
We prefer vacancies as our labor market outcome because it is most directly related to labor demand and we can leverage occupational variation in ban coverage to estimate our triple-difference specification, but policymakers may be more concerned with other labor market variables, such as the unemployment rate, jobfinding rate, or job-separation rate. Furthermore, these aggregates are determined jointly in equilibrium, and so they provide a holistic view of labor market changes following the ban. We therefore estimate a difference-in-difference model for alternative labor market outcomes at both the state and the county levels, though we emphasize that these estimates may be subject to reverse causation.
In Table 7 , we report how the unemployment rate changes post-ban, both in the nationwide sample and in the adjacent county sample. As seen in columns (1) and (4), there is a small positive, though statistically insignificant, change in the unemployment rate following a ban. The unemployment rate may not respond to the ban for various reasons. For example, the unemployed may search harder after the ban (because, for example, they have less access to debt and therefore cannot smooth their consumption as well). Whatever the reason, the fact that the unemployment rate does not fall substantially, while vacancies decline, means that the labor market slackens (the ratio of job openings to job seekers falls).
Moving to labor market flows, we would expect a decline in market tightness to generate a lower job-finding rate. We may also expect some change in the separation rate, though this could move in either direction. For example, if firms are less able to screen for good matches ex-ante, then there may be more workers fired after a short spell of employment. On the other hand, if workers know that they will have a harder time finding work upon quitting an existing job, then we may see a decline in separations. We therefore estimate a state-level regression using finding and separation rates as the dependent variables, the results of which are seen in columns (2) and (3) of Table 7 . 14 The job-finding rate falls by 2.7 percent post-ban (this decline is marginally statistically significant with a T-statistic of -1.5), which is consistent with declining market tightness, while the separation rate rises by a similar amount (although this estimate is less precise).
Mechanism
We now use occupational heterogeneity in the value of employer credit checks as signals to explore the mechanisms through which bans affect labor demand.
First, we estimate larger post-ban declines in vacancies in counties with a large share of subprime residents. This is consistent with credit reports being used to screen job applicants, since their informative value would be greater if the pool of unemployed was more adversely selected in the first place.
Second, we test the effect of alternative signals on the effect of employer credit check bans. We do this in two ways. For vacancies, we allow the effect of bans to differ by the education level of workers typically employed in a given occupation.
We find larger declines in occupations that employ workers with less education, a finding consistent with employer credit checks being particularly useful screening devices when other signals are less readily available. We then estimate the effect of bans on job-to-job transition rates by occupational exemption status. Contrary to the case with vacancies, we find that job-to-job flows rise in occupations affected by the ban relative to those that are exempt, consistent with employment itself being an alternative signal to the credit report. 14 We use state-level data for these rates because they are not well measured at the county level.
Finally, we ask what sort of information employers may be inferring from credit reports by estimating the effect of bans on jobs that involve routine tasks relative to those that involve nonroutine tasks. We estimate much larger declines in vacancies for jobs with routine tasks, a finding consistent with credit reports being informative about soft skills. These reasons align with the reasons that human resource managers report for using credit reports, which include preventing theft, reducing liability for negligent hiring, and assessing the overall trustworthiness of job applicants (Esen, Schmit, and Victor 2012) .
A. Heterogeneous Effects by County-Level Subprime Rate
If employers prefer workers with good credit, then we expect them to respond more strongly to employer credit check bans when their hiring pool contains a large share of subprime people. We test for this mechanism by estimating the regression: Column (1) of Table 8 reports our estimate of a higher county-level subprime fraction on vacancies for occupations affected by the ban. This effect is negative and strongly significant. The range of county subprime shares in Table 4 gives 15 We think keeping the subprime fraction variable at its 2005 levels also insulates it from the cyclical changes that occurred over the next several years in the data due to changing financial conditions. Nevertheless, in an earlier version of this paper, we used the current quarter subprime fraction and found similar results.
context for this estimate: The interquartile difference is 15 percentage points.
Therefore, as a state bans employer credit checks, a county in the 75 th percentile (which has a 34 percent subprime rate) would experience a 3.5 percent fall in vacancies in affected occupations relative to a county in the 25th percentile (where 19 percent of residents are subprime).
The larger decline in vacancies in affected occupations in counties with more subprime workers is consistent with a theory of credit reports as signals, which are more valuable when the labor market is more adversely selected. From a policy perspective, the effects are worse for the areas for which legislators profess concern when implementing the ban, suggesting that these consequences truly are unintended.
B. Heterogeneous Effects by Occupational Skill Requirements
If employers are restricted from using credit reports as signals of a worker's suitability to their jobs, then we expect them to use other observables instead of credit checks. In turn, occupations in which other signals are common should respond less to employer credit check bans than those with few alternatives. We test this logic using education, which is a classic signal of unobservable worker ability (Spence 1978) , by estimating the regression
where the indicator variable NoCollegeo is one if occupation o typically employs workers with less than a college education and zero otherwise.
The Conference Board's HWOL data enable us to map a subset of the occupational data into an education code that matches with the predominant education level for workers in that occupation. This information is not necessarily listed in the ad but is assigned based on the occupational coding using BLS 20 mapping. 16 Based on this categorization, 37 percent of all vacancies posted were in occupations associated with a college education or higher.
Column (2) of Table 8 reports our estimate of β = -0.146 from the above regression, which is significant at the 5 percent level. This is consistent with loweducation occupations being more reliant on credit reports as signals of unobservable worker ability, relative to high-education occupations.
C. State-Level Job-to-Job Flows
Another signal of workers' unobservable ability is their employment history. For example, Kroft, Lange, and Notowidigdo (2013) perform a field experiment and find that unemployment duration has a strong negative effect on callback rates, a finding that Jarosch and Philossoph (2018) rationalize in a signaling model with adverse selection. Following this literature, we expect current employment to be a positive signal of a worker's suitability for other jobs. We therefore estimate the effect of job-to-job flow rates in affected versus exempt industries when states enact employer credit check bans by estimating the regression (6) 2 , , = , + , + µ , + , * , + , , where s refers to a state, n refers to an industry, and t to a date. The variable J2J measures total hires from employment as a fraction of the stock of all jobs in each state-industry at that date, which we then transform logarithmically.
17
16 The BLS assigns a typical level of education needed for entry into an occupation and has eight different categories. A detailed description of the categories can be found here: https://www.bls.gov/emp/documentation/education/tech.htm.
17 These data are publicly available from the US Census Bureau as part of the Longitudinal Employer-Household Dynamics database. A Unix script for downloading the raw data in CSV format is available at http://andyecon.weebly.com/lehd.html. Industry is only available at the twodigit level, which leads us to code finance and public administration as exempt.
Column (3) of Table 8 presents our estimate of β = 0.016, which is statistically significant at the 5 percent level. This means that job-to-job hiring rises in industries affected by employer credit check bans, relative to exempt industries in the same state. This is consistent with employers using other signals as substitutes for credit checks, one of which is a job applicant's current employment status.
D. Heterogeneous Effects by Occupational Task Composition
While our estimates show that vacancies decline in occupations affected by employer credit check bans, and the pattern of heterogeneity is consistent with a signaling theory of credit reports' value to employers, we do not know precisely what information in the credit report is useful to employers. One possibility is that an unobservable component of cognitive ability allows a person to both perform complicated tasks and to better plan and budget their personal expenses, so good credit correlates with productivity on the job. Alternatively, people with good credit may just be more responsible in all dimensions, which signals that they will be punctual and professional employees, even if their actual ability to perform the job is the same as that of a person with bad credit.
While we cannot disentangle the precise reason that employers value credit report information, we estimate the differential response of vacancies in occupations in which workers perform routine tasks, relative to those in which they do nonroutine work. We follow Jaimovich and Siu (Forthcoming) for classification of the routine and nonroutine jobs, which results in about 36 percent of our sample being vacancies posted for routine-task occupations. 18 We then estimate the following regression (7) , , = , + , + µ , + , * + , , ,
where Routineo indicates the task content of the occupation.
Column (3) of Table 8 presents our estimate of β = -0.117, which is significant at the 1 percent level. After a ban is enacted, vacancies fall substantially more in occupations that involve mostly routine tasks, relative to occupations that involve nonroutine tasks, even in the same county. This suggests that credit reports are not being used to infer a worker's unobservable ability at creative or nonroutine tasks.
Conclusion
In 2007 Our estimates are consistent with the predictions of a micro-founded model of adverse selection in labor markets in which credit reports provide a signal of a worker's job fit (Corbae and Glover (2018) Notes: Table displays summary statistics for vacancies in the adjacent-county sample. "Affected Occupations" and "Exempt Occupations" tables display cross-sectional means and standard deviations of log-vacancies for each year in this sample. "Ever Affected" refers to the county pairs for which credit check bans are active at some point in the sample. "Never Affected" refers to the neighboring counties in the sample that never had a ban. Notes: This figure plots the distribution of a measure of within-county variation in the fraction of subprime borrowers over time. The measure of variation we use is the maximum absolute quarter-on-quarter change in the subprime share for a given county, relative to the cross-sectional average value in 2005. . Column (1) displays the results from our full sample, whereas (2) -(4) display the results for the adjacent-county subsample. Standard errors are clustered by state and occupation in column (1) and by borders and state-byoccupation tuples in the adjacent-county sample. 
